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ABSTRACT
The adoption of Common Core State Standards by many states prompted the development of
new standardized writing assessments. A limited number of studies investigated the predictive
ability of curriculum-based measurements (CBMs) as related to state assessments in writing, and
none have analyzed the Mississippi Assessment Program (MAP) for writing. This study
calculated four writing CBM measures: total words written, words spelled correctly, correct
word sequences, and incorrect word sequences based on 595 students in grades 3-5 in two
Mississippi schools. All of the students in the sample took the MAP in reading, math, and
writing. Correlations and multiple regression analyses were conducted to determine associations
between writing CBM measures and MAP overall writing scores for all students in the study,
students without learning disabilities, and students with learning disabilities. Correct word
sequences and incorrect word sequences were significant predictors of overall MAP writing
scores for students without learning disabilities and all students in the study, but not for students
with learning disabilities. Adding other variables such the MAP English Language Arts overall
score, seemed to be an even more significant predictor of MAP writing performance for all
students, including students with learning disabilities.
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CHAPTER 1
INTRODUCTION
Writing skills are pre-requisite skills for successful K-12 education, college achievement,
and employment. Potential employers and college admissions officers judge a candidate’s
application based on his or her written ability to clearly and concisely present ideas.
Employment settings require technical reports, memos, e-mails, and written documents.
Teachers evaluate students’ progress based on their written responses. Writing is an important
and essential skill for success in academic and work life (Magrath and Ackerman, 2003).
K-12 educators recognize the importance of writing, but in the K-12 classrooms writing
is often neglected in comparison to reading and mathematics (Mo, Kopke, Hawkins, Troia, &
Olinghouse, 2014). Traditionally, students at the lower elementary levels learned basic writing
mechanics and processes (Gilbert & Graham, 2010). However, grade level writing expectations
have increased with the adoption of the Common Core State Standards (CCSS). The standards
focus on the roles of analysis, reflection, and research, and place greater focus on expository
writing in addition to persuasive texts (Graham, Gillespie, & McKeown, 2013). The students are
expected to analyze text, interpret information, and use evidence from text in developing their
written arguments in the primary grades (Graham et al., 2013).
The majority of states adopted CCSS and new assessment tools to measure writing.
Student are expected to write an essay based on a prompt rather than answer multiple choice
questions designed to assess surface level writing knowledge (Behizadeh & Pang, 2016). The
majority of states use assessments developed by The Partnership for Assessment of Readiness
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for College and Careers (PARRC) and Smarter Balanced Assessment Consortia (SBAC)
(Behizadeh & Pang, 2016). Some states developed their own assessments that are aligned with
CCSS expectations (Mississippi Department of Education, 2016a).
Despite the increased focus on writing, teachers feel ill-prepared to teach writing
(Brindle, Graham, Harris, & Hebert, 2015; Gilbert & Graham, 2010). Time spent on writing and
instruction in writing is limited (Gilbert & Graham, 2010). In a national survey of 157 randomly
selected elementary teachers in grades 3 and 4, teachers reported spending on average 15
minutes a day teaching writing, with students spending approximately 25 minutes per day
generating at least one paragraph (Brindle et al., 2015). Forty percent of teachers reported that
they made few or limited accommodations for struggling writers (Brindle et al., 2015). Teachers
indicated that they were better prepared to teach reading, mathematics, social studies, and
science than writing (Brindle et al., 2015). Three out of four teachers reported that their teacher
preparation programs provided no or minimal instruction on how to teach writing (Brindle et al.,
2015).
Based on another national survey of 197 elementary teachers, Cutler and Graham (2008)
reported that students spent limited time on writing expository text and rarely used computers for
writing. In terms of writing assessment, teachers reported that they assessed writing at least
weekly and 32% reported they did not have their students use writing portfolios or rubrics
(Cutler & Graham, 2008).
In response to a lack of writing instruction and difficulties in writing assessment in the
classroom, a national task force addressed K-12 writing and made recommendations for writing
instruction as well as writing assessment (Institute of the Education Sciences, 2016). Some of
the recommendations include improving teacher training in regards to writing instruction and

2

assessment. Another recommendation focused on increasing the amount of feedback given to
students either through self-assessment, peer assessment, or teacher assessment. The national
task force also made recommendations regarding future writing research with a focus on
improving assessment tools for writing, understanding the role of motivation in writing, and
analyzing the process of writing from idea to final product.
Recent statistics by the National Center for Education Statistics state low levels of
writing proficiency among elementary and secondary students (National Center for Education
Statistics, 2012). Seventy-four percent of students who took the National Assessment of
Educational Progress (NAEP) 2011 writing assessment scored in the basic or below basic level
for writing (National Center for Education Statistics, 2012). The NAEP in 2011 indicated that
only 24% of 8th graders and 24% of 12th graders scored at the proficient level for writing. Recent
research continues to indicate low level of writing skills at the elementary level. For example, a
study of writing at the fourth grade level indicated 68% of 10,600 students scored in the lower
half of a writing rubric similar to NAEP rubrics (White, Kim, Chen, & Liu, 2015).
Due to the significant number of students performing below grade level expectations in
writing, it is important for teachers and researchers to better understand writing instruction and
assessment of writing. Writing instruction is well represented among areas in K-12 writing
research; however, assessment is one of the least studied problems (Juzwik et al., 2006). Writing
assessment incorporates a complex process that can be time-consuming (Graham, McKeown,
Kiuhara, & Harris, 2012; McMaster & Espin, 2007). Writing incorporates multiple elements
including purposes, forms, content knowledge, and language proficiency (MacArthur, Graham,
& Fitzgerald, 2016). The complexity of writing presents a challenge for assessment of writing.
Student writing time and time needed for grading create additional challenges.
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There are multiple ways to assess writing. Assessment of writing has included rubrics
(primary trait, analytic, and holistic), portfolios, peer assessment, self-assessment, student
conferencing, and curriculum-based measurement (CBM) (Calfee & Miller, 2013; Gearhart,
2009). Primary trait scoring involves a set of expected responses to a writing prompt (Graham &
Harris, 2011). For example, if the assignment requires the student to describe the scientific
process, there are specific key terms (e.g. hypothesis, procedures) that need to be included in the
answer and other responses are ignored or not scored. Analytic scoring involves analyzing the
writing sample based on specific categories and providing an individual score for each specific
category (Huot, 1990). For example, a teacher may evaluate a paper based on the categories of
ideas, voice, organization, and mechanics. A score is provided for each category and a total
score is based on the sum of all scores per category. Holistic scoring involves giving the writing
sample an overall score (Wolcott & Legg, 1998); for example, a student receives a score of 3 on
a scale of 1 through 4. Another type of writing assessment is a portfolio. Portfolios are
collections of students’ written works over time (Gearhart, 2009). Students may also engage in
evaluating their own work (self-assessment).
All of the writing assessment methods mentioned above have some advantages and
disadvantages. Some of these methods can be time-saving for teachers (e.g. peer assessment,
student self-assessment), but its value might vary based on the skill level of the evaluator (Parr,
2012). Scoring of rubrics and portfolios are time intensive and can vary according to reviewer’s
experience. The focus of the present study is on CBM, a tool for assessing writing that is
considered time efficient, yet also predominantly considered to be valid and reliable.
Deno and colleagues at the Institute for Research on Learning Disabilities of the
University of Minnesota developed CBM writing measures (Deno, Marston, & Mirkin, 1982;
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Deno, Mirkin, & Marston, 1980). Most commonly used writing CBM measures include Total
Words Written (TWW), Words Spelled Correctly (WSC), Correct Word Sequence (CWS), and
Correct versus Incorrect Word Sequence (CWS-ICWS) (M. K. Hosp, Hosp, & Howell, 2016).
CBM tools were created to measure student progress monitoring over time to assist with the
requirements of the Individuals with Disabilities Education Act (IDEA) and Individualized
Education Programs (IEPs) goals that were expected to be measureable (Deno, 1989; Marston,
1989). CBM measures provide a screening tool for identifying students at risk and are quick and
easy measures to administer (Shapiro, 2012).
The initial CBM measures in writing (Deno et al., 1980; Shinn, Ysseldyke, Deno, &
Tindal, 1982) included variables such as total words written (TWW) and words spelled correctly
(WSC). Videen, Deno, and Marston (1982) added correct word sequences (CWS). Correct word
sequences are two adjacent words that are grammatically, syntactically, and orthographically
correct. Initial research on CBM measures with elementary students indicated promising results
with the following measures: TWW, WSC, and CWS (Deno et al., 1980; Shinn et al., 1982;
Videen, Deno, Marston, 1982). Lembke, Deno, and Hall (2003) introduced a new measure to be
examined: correct word sequence (CWS) versus incorrect word sequence (ICWS). Current
research supports CWS and ICWS and the percentage of ICWS-CWS as the some of the best
possible predictors of writing skills (McMaster & Espin, 2007; McMaster & Campbell, 2008;
Romig et al., 2016).
CBM measures in writing have been largely ignored by K-12 school districts in favor of
primary trait scoring and analytic rubrics (Deno, Fuchs, Marston, & Shinn, 2001; Fuchs, Fuchs,
Hosp, & Hamlett, 1991). Potential reasons for this neglect might include some mixed results
about writing CBM measures’ reliability and validity (McMaster & Espin, 2007; Romig et al.,
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2016). However, a number of studies indicate that CBM writing measures could be used within
the Response to Intervention framework for screening (e.g., Saddler & Asaro-Saddler, 2013).
Also, Benson and Campbell (2009) discuss the potential utility of writing CBM measures as a
formative assessment to help guide instruction. Finally, Parker et al. (1991) suggest that writing
CBM measures could serve as a tool to aid in eligibility determination for special education.
A number of research studies with writing CBM measures included students with
learning disabilities, students with low achievement or low performers, and students who were
high performers (Deno et al., 2001; Fuchs & Deno, 1991; Fuchs, Deno, & Mirkin, 1984).
Research indicated that CBM measures might differentiate between students who needed
additional intervention and those who do not, and the CBM measures also indicated a potential to
track progress over time (Deno, 1985; Shinn et al., 1982; Tindal & Parker, 1989). The
measurement tools used in those studies included TWW, WSC, and CWS. Several additional
studies have indicated that CBM writing measures do tend to identify lower achievers, but to a
lesser extent higher achievers (Dombek & Al Otaiba, 2016). McMaster and Espin (2007)
suggest the continued need to examine the writing outcomes of students with learning disabilities
and students without learning disabilities as assessed with the CBM writing measures. Although
a number of studies established the reliability and validity of CBM reading and math measures in
elementary students, very few studies focused on the predictive validity of CBM writing
measures (Romig et al., 2016).
Purpose Statement
The purpose of this study is to investigate whether there is an association between 3rd 5th graders’ writing performance on a CBM writing measures (total words written, words spelled
correctly, correct word sequences, and correct word sequences versus incorrect word sequences)
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and the Mississippi Assessment Program (MAP) writing section. Writing CBM measures have
been examined in correlation with the Test of Written Language (Graham & Harris, 2011);
however, research on predictive validity of CBM writing measures in relation to state
assessments has been very limited (McMaster, Ritchey, & Lembke, 2011).
Currently there are no studies that examine the predictive potential of CBM writing
measures in relation to MAP. The state of Mississippi developed a new state assessment tool
that corresponds to the expectations for writing on CCSS, and these expectations are embedded
in the Mississippi College and Career Readiness Standards (Mississippi Department of
Education, 2015a). The new assessment tool was launched in 2016 and included a writing
performance task scored by a rubric. The following scales are included on the MAP Writing
scoring rubric: Development of Ideas (score ranges of 0-4), Writing Organization (score ranges
of 0-4), Language Conventions of Grammar and Usage (score ranges 0-2), and Language
Conventions of Mechanics (score ranges 0-2). Students are expected to respond to a writing
prompt. The prompt is not necessarily asking for narrative writing, but might ask students to
write a response based on reading a text. The prompt might ask students to use specific evidence
from the text to support their ideas.
In order for teachers to be able to track students’ writing skills development, they should
use frequent progress monitoring. Although CBM measures should not be used as exclusive
measures because of their time efficiency, they could be used as one of the tools in the
comprehensive assessment system (Troia, 2007). A unique aspect of CBM measures is that they
can function as a tool for writing assessment as well as a tool for progress monitoring. The
progress monitoring might be especially important for struggling writers and students with
learning disabilities. This study will examine the predictive validity of CBM measures for both
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general education students and students with learning disabilities in relation to MAP writing
outcomes. The study will also try to establish which CBM measures (TWW, WSC, CWS, CWSICWS) are best predictors in relation to MAP writing outcomes. The results of this study could
inform teachers, researchers, and policymakers in identifying whether CBM writing measures
could be a helpful screening tool in writing development.
Research Questions
The following questions will be examined in this study: (1) What is the association between
CBM writing measures and MAP writing outcomes? (2) Are the associations between writing
skills as measured by TWW, WSC, CWS, and CWS-ICWS and MAP outcomes similar between
general education students and students with a learning disability? (3) Using multiple regression
analysis, the study will examine: which CBM writing measures best predict the MAP writing
outcomes? Based on research on CBM writing measures with elementary students, it is
hypothesized that there will be at least moderate associations between CBM measures and MAP
outcomes. Based on previous research, it is also hypothesized that CWS and CWS-ICWS will
be the best predictors of student MAP writing performance.
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CHAPTER 2
LITERATURE REVIEW
As Graham and Harris (2011) suggest, writing cannot be easily explained by one single
theory or model. Writing is a complex process (Graham, Gillespie, & McKeown, 2013), with no
single approach to its assessment. This literature review highlights several models of writing,
with a focus on K-12 writing assessment. The literature review is organized into 3 sections. The
first section provides a theoretical framework of the study. The second section focuses on
writing assessment. The third section focuses on a review of CBM studies in the areas of
reading, math, and writing.
Theoretical Framework
Flower and Hayes (1980) proposed one of the first models of writing, focused on
planning, translating, and reviewing processes. McCutchen, Covill, Hoyne, and Mildes (1994)
note that writing research studies predominantly investigated planning and reviewing, but to a
lesser extent translating. The translating processes involve a fluent transcription at the sentence
level generation and lexical retrieval based on the oral language competencies (McCutchen et al.,
1994). Recent research confirms the importance of oral language and transcription skills
(spelling and handwriting fluency) as important components that have direct effect on writing
(Kim & Schatschneider, 2017). In adjusting Hayes’s (e.g., Hayes, 1996, 2012) models of writing
for younger writers, Hayes and Olinghouse (2015) first addressed transcription. The process of
transcription seems especially important for younger writers because it involves formulating on
paper the outcomes of the processes of translating.
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The processes of translating that lead to transcription are not as fluent with younger
writers as they are with older writers, especially if young writers struggle with
handwriting/keyboarding or spelling (Hayes & Olinghouse, 2015). Berninger et al. (2002)
developed several models of writing based on the interactions of spelling, handwriting, and
reading in the elementary grades. Their models describe the relationship between word
recognition and handwriting and the relationship between word recognition and spelling. High
levels of word recognition correlated with handwriting and spelling skills. Their models
indicated a stronger link between spelling and word recognition than between handwriting and
word recognition. The models also accounted for the relationship between reading
comprehension and spelling, composition fluency, and composition quality. The reading level
directly impacted the composition fluency and quality; in their study, the students with higher
levels of reading typically had higher levels of composition fluency and composition quality.
Overall, it seems that writing fluency, which includes the transcription skills, is the
foundational skill that other writing skills build upon (Berninger et al., 2002). Writing fluency is
the ability to write with speed and accuracy (Hier & Eckert, 2014). The measurement of writing
fluency with accuracy has served as an initial model of CBM writing assessment at the
elementary level (Dombek & Al Otaiba, 2016; Graham et al., 2013; Weintraub & Graham,
1998). Several studies indicate that measures of writing fluency correlate with scores on
analytical rubrics (Deno et al., 1980) and standardized assessments (McMaster & Espin, 2007;
McMaster, Du, Pétursdóttir, 2009).
From the perspective of writing development, writing fluency skills are the first writing
elements to be developed and monitored with beginning writers (Graham, 2008). Indeed,
McMaster, Du, and Pétursdóttir (2009) concluded that writing fluency measures might be best
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predictors of writing development for students in elementary grades. McMaster et al. (2009)
hypothesized that lower order skills involved in transcription might impact the higher order skills
involved in writing processes. They examined in two studies with 100 first graders the following
CBM measures: WW (the total of number of words written, WSC (words spelled correctly in the
context of the sentence, CWS (correct word sequence defined as two adjacent words spelled
correctly that are syntactically and semantically correct within the context of the sample, CIWS
(correct minus incorrect word sequence), and CLS (correct letter sequence in the copying task).
Most measures yielded reliable scores, except for WW and CIWS (reliable on copying sentences,
but not on writing to a prompt). The authors concluded that the CIWS measure might be too
advanced for the beginning writers (many students receive negative scores because they might
write more incorrect than correct word sequences) and that WW should be accompanied by CWS
measure.
Although McMaster et al. (2009) warn the educators that we do not have sufficient
information regarding technical characteristics of beginning-writing measures to be making LD
identification within the RtI process, it certainly seems that administering CBM measures in
writing could be used to monitor progress and inform instruction. Different tests measure
different constructs. For example, to identify whether a student has LD, diagnostic assessment is
usually recommended, but not in isolation (Nelson, 2014). CBM measures might help in the
identification of students’ writing difficulties. In addition, diagnostic tests are not used to
determine which students need more intensive instruction during the RtI process, and time
efficient measures such as CBM might be better suited for progress-monitoring purposes.
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Writing Assessment
The history of research in writing assessment in the United States began with the
development of written college entrance exams (Huot, O’Neill, & Moore, 2010). Harvard as
well as other major colleges and universities required candidates to take written examinations
prior to being admitted (Huot, 2002). Each college had its own written examinations that were
different from each other (Huot, 2002). The major heads of the Ivy leagues colleges met
together in the 1940s and decided that there should be one examination that is standard across
various institutions (Huot et al., 2010). This collaboration led to the founding of the College
Examinations and Entrance Board, which today most students know in its modern form as the
Scholastic Achievement Test (SAT).
Over time writing assessment has varied. In the 1940s, holistic scoring of essays was the
initial focus of large scale group assessments such as the SAT (Huot, 2002). But in the 1950s
and 1960s many large scale writing assessments used multiple choice questions that focused on
grammar, usage, and mechanics (Yancey, 2000). In the 1970 to mid-1980s, holistically scored
essays were the typical format of large scale writing assessment (Yancey, 2000). From the mid1980s to present the foci has changed to include formative assessment and portfolios (Yancey,
2000). In 2001, No Child Left Behind (NCLB) focused on large-scale assessments of reading
and math for accountability purposes of student proficiency (US Department of Education,
2004). Federal requirements of NCLB did not include the requirement of writing assessments,
but many states made additional requirements for writing assessment at specific grade levels (US
Department of Education, 2004). Currently most states across the country are using the PARCC
and SBAC assessments aligned with CCSS, which include rubric for writing performance tasks
for grades 3-8 (PARCC, 2015; SBAC, 2014).
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A variety of evaluation tools can be used to analyze students’ writing. Standardized
norm referenced tools include national, state, and individualized diagnostic tools (Nelson, 2014).
Classroom produced writing can be analyzed through work-sample analysis, journal writing,
student self and peer assessment, and observation of writing tasks (Graham & Harris, 2011;
Lipson & Wixson, 2013; Spinelli, 2006). Other methods include error analysis of writing
samples, portfolio assessment of writing, CBMs, spelling, handwriting assessments and rating
systems (holistic and analytic) (Graham & Harris, 2011; Graham, Collins, & Rigby-Wills, 2016;
Lipson & Wixson, 2013).
Standardized and norm referenced tests. Examples of standardized and norm
referenced assessments which assess writing include the Woodcock-Johnson IV Tests of
Achievement (WJ-IV) (Schrank, Mather, & McGrew, 2014), Wechsler Individual Achievement
Test-3rd Edition (WIAT-III) (Pearson, 2009), Test of Written Language-4 (TOWL-4) (Hammill
& Larsen, 2011), Oral and Written Language Scales-2nd Edition (OWLS-II) (Carrow-Woolfolk,
2011), and the Test of Early Written Language-3rd Edition (TEWL-3) (Hresko, Shelley, Peak, &
Hicks, 2012). These assessments are commonly used as diagnostic writing assessments for
students in K-12 education (Gansle & Noell, 2010).
The WJ-IV (Schrank, Mather, & McGrew, 2014) is a standardized achievement
assessment that measures the areas of reading, oral language, writing, and math for ages 4-96. In
the areas of writing, the WJ-IV combines subtest scores of written language, basic writing skills,
and writing expression. Writing subtests on the WJ-IV include spelling, writing samples,
sentence writing fluency, editing, and spelling of sounds. WJ-IV can also compare a student’s
abilities in reading and oral language to their scores in writing and give educators a better picture
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of the student’s overall ELA abilities. The WJ-IV writing subtests are frequently used for
determining criterion validity with other measures of writing (Canivez, 2014).
The WIAT-III (Pearson, 2009) is similar to the WJ-IV because it includes measures that
assess reading, oral language, writing, and math. Unlike the WJ-IV, the WIAT-III is normed for
students aged Pre-K to 12th grade. Like the WJ-IV, the WIAT-III includes an overall measure of
written expression. The WIAT-III includes three subtests: essay composition, sentence
composition, and spelling. Two subtests on the WIAT-III that are similar to WJ-IV writing
subtests are spelling and sentence composition. According to the WIAT-III manual (Pearson,
2009), criterion validity values were moderate to high in the earlier edition, and test-re-test
reliability (.90) was also strong for the WIAT-III.
The TOWL-4 (Hammill & Larsen, 2011) can be used with students ages 9-17. The
TOWL-4 is a norm referenced assessment that has two forms that can be given individually or in
groups. There are seven subtests. These subtests are Vocabulary, Spelling, Punctuation, Logical
Sentences, Sentence Combining, Contextual Conventions, and Story Composition. Certain
subtests are combined to form the composites of Overall Writing, Contrived Writing, and
Spontaneous Writing. Spontaneous Writing is based on the subtests of Story Composition and
Contextual Conventions which involve the student generating a story based on a prompt (picture
or oral directions). Contrived Writing consists of the other five subtests which involve structured
tasks such as vocabulary knowledge, correct spelling, and correcting and combining sentences.
Reliability and validity coefficients for the TOWL-4 (Hammill & Larsen, 2011) have
demonstrated technical adequacy. Alternate form reliability values ranged from .74 to .86 for
Form A and .84 to .96 for Form B. Test re-test reliability for both forms ranged from .75 to .95.
Criterion validity for the TOWL-4 showed larger variation.
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Another norm-referenced test, the OWLS-II (Carrow-Woolfolk, 2011) can be used with
students ages 5-21. The OWLS-II evaluates the four areas of Listening Comprehension, Oral
Expression, Reading Comprehension, and Written Expression. Students provide written answers
to prompts (oral, written, or pictures). Other tasks involve students writing a dictated sentence or
completing a fill in the blank item. The writing tasks are scored based on syntax, semantics,
conventions, pragmatics, and text structure. The OWLS-II (Carrow-Woolfolk, 2011) has high
test re-test reliability for Form A (< .90) and Form B (< .84) as well as adequate criterion validity
to other measures such as TOWL-3.
The new TEWL-3 test (Hresko, Shelley, Peak, & Hicks, 2012) assesses writing for
students ages 5 to 11. It includes two sections. One section includes items in which students
must identify correct grammar, punctuation, sentence construction, while the second section is a
performance task. Test re-test reliability for the TEWL-3 is high (<.90). This test also correlates
strongly with the WJ-III writing tests (correlations range from .63 to .75) and the reading and
writing portions of the WIAT-2 (correlations range from .67 to .75).
Standardized and norm referenced assessments provide a wealth of information about a
student’s writing abilities, but they have disadvantages. They are costly to purchase and
administer (White, 1994). Evaluators need to have training in assessment and scoring. They are
also time-consuming for the student and evaluator (Gansle & Noell, 2010). Most assessments
cannot be used weekly or monthly to show student growth over time because they are not
sensitive to slight changes in student development after a short period of time (Nelson, 2014).
Error analysis. Error analysis involves evaluating writing samples with the purpose of
examining the patterns of errors (e.g. errors in organization of response, task content, grammar,
and writing mechanics) (Lipson & Wixson, 2013). Nelson (2014) describes examples of error
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analysis in a writing sample based on the sentence level, word level, and discourse level. James
(1998) describes error analysis in terms of substance errors, text errors, grammar errors, and
discourse errors. Each level of errors provides insight diagnostically where the weaknesses exist
in written expression for a student (Gansle and Noell, 2010). Direct instruction based on writing
errors could remediate weaknesses in written expression (James, 1998).
Many studies on error analysis focus on the writing of students with English as a Second
Language (ESL) (Ferris, 2004). Ferris (2004) described error analysis as a tool to inform the
creation of mini-lessons on grammar and editing for students whose first language is not English.
Kepner (1991) completed a study with Spanish speaking ESL students where error analysis was
used on journal writing with one group of students. A control group did not receive error
analysis of their journal writing. Students who received error analysis of their work made 15%
fewer errors than the control group in the time frame of a semester.
In contrast to Kepner (1991), Semke (1984) examined the relationship of error analysis
and correction for students who were learning German. Semke (1984) had four groups of
students, one group included students who received comments and questions rather than
corrections, the second group received corrections, the third group received corrections and
comments, and the fourth group received an indication of errors and students had to rewrite the
assignment with corrections. There was no significant difference between groups on students’
performance in writing fluency, accuracy, and language proficiency, but the students writing
performance over time did increase in all groups.
Other studies (Bitchener, Young, & Cameron, 2005; Chandler, 2003; Ferris & Roberts,
2001) indicated that analyzing student errors and providing the students feedback about their
errors improved student writing fluency and accuracy. These studies included ESL students and
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the teacher analyzed the errors and provided corrective feedback. Over time, writing
improvement was seen in all of the studies.
Portfolio assessment. Portfolio assessments are collections of students’ written work
where students’ progress can be viewed over time (Gearhart, 2009; Parr, 2012). The portfolio
examples present not only finished products of student work but also provide insight into student
development (Troia, 2007). This process allows a student to select which written products to
include and highlight (Herman, Gearhart, & Baker, 1993). However, there is no standardized
scoring system for portfolios and the evaluations might vary with different raters (Graham &
Harris, 2011). Another disadvantage of portfolios include that they are time-consuming to
generate and analyze (Wolcott & Legg, 1998). It is difficult to compare student portfolios to
each other as well as to determine how much the final product is actually representative of the
student’s independent writing skills, since the final product likely had adult corrections (Herman,
Gearhart, & Baker, 1993).
In the 1990s some educators developed an interest in portfolio assessment for writing
(Freedman, 1993; Koretz, Stecher, Klein, McCaffrey, & Deibert, 1992). Vermont in the 19911992 school year conducted statewide portfolio assessment in writing and math (Koretz et al.,
1992). Students and teachers selected eight written items that fit specific criteria (ex: poem,
narrative writing, persuasive writing). The samples were evaluated based on a statewide rubric.
Teachers found the process to be time consuming but believed the time was worth the
information gained from the analysis of student development over time (Koretz et al., 1992).
Wolf (1989) completed research in Pittsburg, Pennsylvania schools with portfolio
assessment in the arts. The specific arts studied included music, visual arts, and writing. The
portfolios in writing included self-reflection and a range of writing types (narratives, expository,
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plays, poems, etc.). Wolf (1989) discussed that portfolios place a higher level of responsibility
on the student and the teacher, but present a visual and tangible product of student progress and a
written reflection of growth.
Gearhart et al. (1992) completed a study evaluating portfolios at the elementary level.
The researchers evaluated 35 portfolios with an analytic rubric that focused on the products in
the portfolio and a holistic rubric that examined the portfolio overall. The interrater agreement
on the analytic rubric from varied from 76% to 97%. The researchers also discussed level of
complexity involved in developing rubrics (holistic and analytic) for evaluating the portfolio.
Despite the excitement of portfolio assessment in the 1990s, there is a limited use of
portfolios at the state level (Belgrad, 2012). Portfolio used at the state level tend to be for
alternate assessment of students with significant disabilities (Nelson, 2014). Scoring of these
portfolios in terms of state level accountability has created some degree of controversy because
many educators believed there is not a level of objectivity for these measures in comparison to
traditional state assessments (Nelson, 2014).
Rubrics. The University of Minnesota Center for Advanced Research on Language
Acquisition (CARLA) (2015) described rubrics as having the following characteristics: could be
generic or task specific, have a focus on primary trait or multiple traits, and could be structured
as holistic or analytic. Generic rubrics can be applied to multiple settings. For example, you can
examine the vocabulary and purpose used in a writing sample regardless of the writing task.
Task specific ratings apply to a one type of writing assignment and cannot be applied broadly for
other writing tasks. Primary trait rubrics focus on assessing one value in writing, whereas
multiple trait rubrics focus on multiple aspects of writing sample (CARLA, 2015).
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Holistic scoring rubrics. Holistic scoring involves rating of the writing sample as a
whole, providing one score, usually at a certain level (e.g., one through five). Scorers must be
trained with anchor examples or model examples to understand what a score of one through five
would look like (Wolcott & Legg, 1998). When anchor examples are not provided, holistic
scores have low levels of interrater agreement or low interrater reliability (Burgin & Hughes,
2009).
Gilfert and Harada (1992) examined holistic and analytic scoring on college level student
writing of students in comparison to the Test of English as a Foreign Language. Gilfert and
Harada (1992) found there were no significant differences in the interrater reliability of the
holistic and analytic scoring. Although there was difference of 2-3 points (based on a 20-point
scale) on the analytic scoring ratings, it was not statistically significant. The scores on both
analytic and holistic rubrics highly correlated with the TOEFL.
Harsch and Martin (2013) completed a study, which compared scoring of a writing
sample with either a holistic rubric alone or a holistic rubric with additional analytic rubric. The
researchers examined the validity scores in terms of the two types. They found that the holistic
rubric with the additional analytic rubric components had better validity than the holistic rubric
alone. There also was better interrater reliability when using the holistic and analytic measures
together.
Analytic scoring rubrics. Analytic scoring focuses on specific criteria in a category that
must be present for a score (Wolcott & Legg, 1998). An example of analytic scoring includes
the student writing sample being evaluated on the categories of ideas, content, context, structure,
fluency, mechanics, and presentation. Each category can have different scoring values, for
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example, spelling might be rated from 1 to 3 points, while content might be rated from 1 to 10
points.
The PARCC and SBAC assessments use analytic scoring rubrics (PARCC, 2015; SBAC,
2014). The assessments are used at the state level to provide measures of ELA and math
proficiency for school districts. An analytic rubric in writing is included on these assessments.
Another example of analytic scoring is 6 Traits +1 (Northwest Regional Education
Laboratory, 2000). Kozlow and Bellamy (2004) evaluated the impact of teacher use of 6 Traits +
1. The researchers could not clearly provide evidence that 6 Traits +1 made a difference in
student writing in comparison to other teacher assessment and instructional tools.
In a meta-analysis of formative assessment, Graham, Hebert, and Harris (2015) included
4 studies using 6 Traits +1 model, the effect sizes ranged from 0.04 to 0.19, indicating the
smallest averaged effect size in their meta-analysis. Other assessment tools measured included
adult feedback, peer feedback, self-assessment, computer feedback, and progress monitoring
feedback, which yielded greater gains in terms of writing development.
Self-assessment and peer assessment. Self-assessment and peer assessment are
common classroom techniques to help improve student writing (Graham et al., 2015; Parr, 2012).
Although peer involvement may be motivating to some students, criticisms of self and peer
assessment include that the peer or student may lack the knowledge to make necessary
corrections (Graham, Harris, & Santangelo, 2015). For example, students with disabilities might
lack knowledge about writing and editing (Graham et al., 2016). Thus, it would be difficult for a
student with a learning disability in writing to peer assess a student of higher writing abilities and
provide meaningful feedback. The best outcomes with this technique come when students are
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provided specific instructions on what criteria to use for peer or self-assessment (Benson &
Campbell, 2009).
Average effect size for computer, adult, peer, and self-feedback on student writing
quality was 0.61 (Graham, Hebert, et al., 2015). Out of the four assessment approaches listed,
adult feedback had the highest average effect size (0.87), followed by self-assessment (0.62), and
peer feedback (0.58) (Graham, Hebert, et al., 2015). The meta-analysis reviewed eight research
studies on peer assessment that included effect sizes ranging from 0.15 to 1.33 (Graham et al.,
2015). Ten studies on self-assessment included in the meta-analysis yielded individual effect
sizes ranging from 0.15 to 1.25 (Graham et al., 2015). This research indicates that peer and selfassessment tools have a positive impact on improving student writing.
Curriculum-based measurements. CBM measures present another method of writing
assessment that is time efficient, could be used as a screening, progress-monitoring tool, or a tool
that could inform instruction (Hosp, Hosp, & Howell, 2016). Traditionally, CBMs in writing
have been an underutilized tool in comparison to rubrics or portfolio based writing assessment
(Calfee & Miller, 2013; Hosp et al., 2016). Students provide written responses to a prompt in
either three, five, or ten minutes (early elementary, in middle school, and high school,
respectively). CBM measures have good reliability and validity (Deno, Marston, Shinn, &
Tindal, 1983). Criticisms of these measures include that they may not be reflective of the
student’s overall writing ability and may only present a snapshot of student skills (Lipson &
Wixson, 2013).
Selected Studies of CBM Measures
CBM measures originated from research at the Institute of Research on Learning
Disabilities at the University of Minnesota with Deno and colleagues during the period of 1977-
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1983 (Deno, 1985). CBM measures were viewed as an alternative to traditional norm-referenced
assessment tools, which teachers rarely used to measure students’ progress or for making
decisions about changes in instructional practices (Deno, 1985; Fuchs & Deno, 1991; Fuchs,
Fuchs, & Hamlett, 2015; Tucker, 1987). In comparison to traditional norm based assessments,
CBMs offer an inexpensive, easily administered and understood, and time efficient option
(Deno, 1985; Fuchs & Deno, 1991; Hosp et al., 2016). Early research (Deno, 1985) indicated
that CBM measures demonstrated score differences and rates for students with learning
disabilities, general education, and at-risk. This pattern continues to be shown in research
(Hintze & Petitte, 2001; Kilgus, Methe, Maggin, & Tomasula, 2014). Currently, CBMs are used
in the areas of reading, writing, math, and specific content areas (Hosp et al., 2016).
The uses and purposes of CBM measures have changed over time. CBM measures’
original purposes included progress monitoring of students with disabilities’ growth over time
and indicating the need for instructional change (Fuchs, 2004; Fuchs et al., 2015). Deno (2003)
describes the use of CBM measures as tools to predict future student performance on
standardized assessments, as a screening tool for students at-risk, and as components for special
education evaluations as a rate of growth measure. CBM measures can be used as potential tools
to help track the progress of students with disabilities, special populations such as English
Language Learners, as well as for students of all grade levels (Hosp et al., 2016). In today’s
school environment, CBM measures in reading and math are frequently an integral part of
response to intervention (RTI) (Shapiro, 2013; Shinn, 2007).
Research on reading CBM measures. Reschly, Busch, Betts, Deno, and Long (2009)
indicated that Oral Reading Fluency (ORF) CBM measures were a significant predictor of third
grade state assessment performance. Wood (2006) also explored the relationship of third-fifth
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grade students’ ORF scores and scores on the Colorado state assessments. Wood (2006) found a
significant relationship between ORF and performance on the state assessment. In an analysis of
multiple states’ reading state assessment scores and ORF, each state had a different prediction
rate with ORF and state assessment (Yeo, 2009). It is possible these differences could be related
to the differences with various state assessments or student motivation on group administered
assessments (Yeo, 2009).
Correlations between ORF and student reading performance varied based on grade level.
Miura-Wayman et al. (2007) indicated that ORF’s use in kindergarten and first grade and grades
6-12 did not have as much research to support its relationships to other measures. In
kindergarten and early first grade, many students are learning beginning reading skills so early
literacy probes may be more effective in measuring these concerns (Muira-Wayman et al., 2007).
Silberglitt, Burns, Madyun, and Lail (2006) examined ORF and Maze scores for students in
grades 3, 5, 7 and 8. In this study, there was a better predictive relationship of scores at 3rd and
5th grades than at 7th and 8th grades. Hosp and Fuchs (2005) looked at students in grades 1 to 4,
and found a stronger relationship with Reading CBMs and individualized norm referenced
assessments in grades 2 and 3 than in grades 1 and 4. This is comparable to Shinn, Ysseldyke,
Deno, and Tindal's (1982) research that found stronger correlations at 3rd and 5th grade.
Many studies include Maze (a reading comprehension measure) and ORF CBM measures
(Marchand & Furrer, 2014; Marcotte & Hintze, 2009; Rutherford-Becker & Vanderwood, 2009;
Yeo, 2009; Yeo, Fearrington, & Christ, 2011). Maze is a specifically designed passage where
every 7th word is substituted by the choice of three words (Hosp et al., 2016). A criticism
included that it was not like traditional reading comprehension (Deno, 1985; Fuchs et al., 1984),
but since its development, it has become an accepted measure of reading comprehension (Fuchs
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et al., 2015). More research is needed in terms of Maze scores with various groups of people,
including English Language Learners (ELL) and racial/ethnic groups (Miura-Wayman et al.,
2007). Clemens, Shapiro, and Thoemmes (2011) speculate that a new measure of reading
comprehension may be possible if ORF and Maze scores are combined together in order to
create a potentially “stronger” predictor of reading performance.
Research on math CBM measures. Math CBM measures have less research to support
their usage (VanDerHeyden & Burns, 2005), less studies than reading (Hosp, 2008), and greater
variation of measures including early numeracy measures, math computation, math applications
and problem-solving, and new CBM measures in Algebra (Hosp et al., 2016). Whereas reading
CBM measures are considered general outcome measures, math CBM measures can be sub-skill
mastery measures or general outcomes measures (Tindal, 2013). Sub-skill mastery math
measures focus on individual skills, such as two digit multiplication versus general outcome
measures in math, which provide a sampling of various math problems based on the grade level
outcomes (Tindal, 2013). Sub-skill mastery CBM math measures can include addition,
subtraction, multiplication, and division problems based on 1 digit, 2 digits, or more
(VanDerHeyden & Burns, 2005).
Early numeracy CBM measures appeared in 2000, but have not been studied to the level
of their comparable early literacy measures (Methe et al., 2011). Methe et al. (2011) indicated
that in 2009, over 400 published studies appeared in early literacy compared to approximately
100 published studies in early numeracy. Part of the research on early numeracy includes
examining the technical adequacy (reliability and validity) of these measures as well as their
predictive abilities to standardized achievement tests (Methe et al., 2011). Current research
suggests that the early numeracy measures of Quantity Discrimination, Missing Number, and
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Number Identification indicate the most promising results in terms of reliability and validity and
predictive abilities (Martinez, Missall, Graney, Aricak, & Clarke, 2008; Missall et al., 2012).
Math computation CBM measures and math applications and problem-solving CBM
measures, which are both general outcome measures, correlated at a significant level with state
assessment scores in math (Anselmo, 2014; Keller-Margulis, Shapiro, & Hintze, 2008; Shapiro,
Keller, Lutz, Edwards Santoro, & Hintze, 2006). It should be noted that these studies were at the
elementary level only (namely grades 3-5), with one study at the middle school level (Anselmo,
2014). Keller-Margulis et al.'s (2008) study included third grade students and their scores on the
Pennsylvania State Assessment. Shapiro et al. (2006) also used Pennsylvania students in grades
3 to 5 with math CBM measures and the Pennsylvania State Assessment. Although Shapiro et
al. (2006) used a stratified random sampling from two school districts, it is hard to make
generalization of these results to other states. There is a gap of research in reliability and validity
values of math CBM measures at secondary level, as well as at other grade levels (Tindal, 2013).
Research on writing CBM measures. In comparison to reading and math CBM
measures, writing CBM measures have unique challenges. There is a need to address which
variables should be included on the writing CBM measures (Gansle et al., 2004; Gansle, Noell,
VanDerHeyden, Naquin, & Slider, 2002). Typically, the variables of total words written
(TWW), words spelled correctly (WSC), and correct word sequence (CWS) have been included
(Hosp et al., 2016). Early writing CBM measures (Deno et al., 1980) included the variables of
TWW, WSC, and CWS. These variables indicated moderate levels of criterion validity in
comparison to the Test of Written Language (TOWL), but later research (McMaster & Espin,
2007; Romig et al., 2016) has not demonstrated the levels of criterion validity reported in the
earlier studies. Lembke, Deno, and Hall (2003) added an additional component of the writing
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CBM measure to include a measure of CWS versus incorrect word sequence (ICWS) and later
research indicated this was a stronger predictor of student writing abilities (McMaster & Espin,
2007; McMaster & Campbell, 2008; Romig et al., 2016).
Gansle et al. (2002) completed a study which added additional writing CBM variables
including correct punctuation, verb, noun, and adjective usage, capitalization, simple and
complete sentences, and sentence fragments. Criterion validity with these new variables had low
to modest results in this study. Gansle et al. (2004) completed another study that examined
different variables than the Gansle et al. (2002) study. These variables included TWW, total and
correct punctuation, words in complex sentences, CWS, and total simple sentences. These added
variables did not indicate significant results that would warrant their use in writing CBM
measures (Gansle et al., 2004).
McMaster et al. (2011) propose that there might be other writing CBM variables that
have better criterion validity. Some researchers (McMaster et al., 2011; Parker et al., 2011)
suggest potentially combining existing variables to generate a new score variable or looking at
adding a holistic measure with a writing CBM measure. Romig et al. (2016) make the
suggestion that TWW might even be dropped as a measured variable due to its technical
inadequacy.
Differences of grade level writing expectations may potentially explain why writing
CBM measures (TWW, CWS, WSC) may be more predictive at elementary levels in comparison
to secondary levels (Graham et al., 2012; Graham & Perin, 2007; MacArthur et al., 2016).
Writing CBM measures’ relationship to later achievement measures were more promising at the
elementary level in terms of the variables (TWW, WSC, CWS, ICWS) than at the secondary
level (McMaster et al., 2011; Romig et al., 2016; Weissenburger & Espin, 2005). A possible
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explanation included the increasing complexity of writing as the age/grade increases
(Weissenburger & Espin, 2005).
Parker et al. (1991) explored writing CBM measures as a screening tool to help predict
performance on an individualized achievement measure for grades 2nd through 11th. The results
were promising. Two variables (words spelled correctly and incorrect word sequence) on the
writing CBM had moderate to high levels of predictability depending the grade level. The bigger
concern was the difference between the grade levels. The elementary grades in comparison to
the secondary grades had stronger correlations of the writing CBM measures to the achievement
measure.
Standardization of the amount of time for administration of the writing CBM measures
was also researched. Weissenburger and Espin (2005) examined the impact of a 10-minute
writing probe at grades 4, 8, and 10 with additional measurements at the 50-word mark. The
criterion validity values were higher when 10-minute data was included instead of looking at the
50-word data sample.
Additional studies addressed the amount of time: 3, 5, 7, and 10 minutes were used
(Espin et al., 2000, 2008). Most research studies had 3 or 7 minutes as time limits and were
completed at the elementary level (Gansle, VanDerHeyden, Noell, Resetar, & Williams, 2006;
McMaster & Espin, 2007; Romig et al., 2016). The 10-minute sample provided the most reliable
and valid measure, especially at the high school level (Espin et al., 2000, 2008). This may
indicate longer amounts of time are needed to collect data samples in order to increase reliability
and validity coefficients. But many studies (Crawford, Helwig, & Tindal, 2004; Gansle et al.,
2002) indicate the need for additional research to indicate how time for prompt could impact
results.
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Another variable studied in terms of reliability and validity is the writing CBM prompt
type (story prompt, picture prompt, narrative prompt versus expository prompt) (Campbell,
Espin, & McMaster, 2013; Mercer, Martínez, Faust, & Mitchell, 2012). Jewell and Malecki
(2005) examined the differences between writing CBM story prompts and picture prompts. This
study indicated that there did not seem to be a difference in use of either a story or picture
prompt. Research with elementary students indicated there was no significant difference
between expository and narrative prompts (Deno et al., 1980; McMaster & Campbell, 2008). At
the secondary level, narrative prompts yielded better results than expository prompts (McMaster
& Campbell, 2008; Mercer, Martínez, Faust, & Mitchell, 2012). Romig et al. (2016), in an
analysis of multiple writing CBM studies, recommended that expository prompts should be used
because most of the student writing is expository, but to be aware that background knowledge
could impact writing output.
Research with writing CBM measures indicated a difference in performance between
students with disabilities, students in the general education classroom, students in remedial
classes, and advanced classes (Deno, 1989; Deno et al., 1980; Espin, Scierka, Skare, &
Halverson, 1999; Fewster & Macmillan, 2002). But additional research is needed in the area of
writing CBM measures in the area of students with disabilities (Romig et al., 2016) and the use
of technology to produce writing samples (Espin et al., 1999). Additional attention is needed to
address potential differences between students who are ELL (McMaster & Espin, 2007;
McMaster, Du, & Pétursdóttir, 2009), students from various racial/ethnic backgrounds (Romig et
al., 2016), and students of both genders (Jewell & Malecki, 2005).
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CHAPTER 3
METHOD
The purpose of this chapter is to describe the participants, setting, procedures, and data
collection and analyses of the study. First, the participants and setting are described. Second, the
data collection procedures and data analyses are discussed. The research design used in this
study is a prediction design, because the researcher examined the relationship of several writing
CBM variables to make a prediction about students’ future writing performance on MAP.
Participants
The participants for this study were reading specialists, teachers, and students from two
elementary schools with grades three through five, situated in the southeastern United States.
Reading specialists from both schools recruited teachers from grades three to five whose
students’ writing samples would be included in the study. The teachers participated voluntarily
without compensation. If a teacher chose to participate, all of the writing samples from her
students were included in the sample. The reading specialists (two from school one; one from
school two) removed teacher and student names from the writing samples prior to giving the
writing samples to the researcher.
The total number of CBM writing samples (n=630) included 267 students from school
one and 363 from school two. Twenty-four fourth grade students’ writing CBM and MAP scores
from school one were not included in the analyses because the teacher provided untimed writing
CBM samples. A total of 11 students were not included in the analyzed sample because six
students from school one had writing CBM scores but no MAP scores and five students from
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school two had missing MAP scores. The total number of students that were included in the
analyses was 595 (school one students n = 237; school two students n = 358). All of the
calculated information is based on students whose writing CBM and MAP scores were available.
Thirty-three percent of students in the sample were third graders, 32% of students were
fourth graders, and 35% of the students were fifth graders. Approximately nine percent of the
students in the sample (n= 56; 31 from school one, 25 from school two) were identified as
having a learning disability. Fourteen percent of the students with learning disabilities were
identified as having a learning disability in reading only (n=8), and five percent were identified
as having a learning disability in math only (n= 3). No students were identified as having a
learning disability in writing alone. The majority of the students with learning disabilities (n=
45; 80%) were identified as having disabilities in at least two of the following areas: reading,
math, or writing.
Setting
The participants in school one are from a school district that has a total of 33,537 students
in grades preschool-12th grade. The school district has a total number of students in 3rd-5th
grades of 7,425 (3rd grade total students = 2,505, 4th grade students = 2,457, and 5th grade
students = 2,463). Fifty-two percent of students in this district receive free or reduced-cost
lunch. The district male/female ratio is: 48.45% female students and 51.55% male students.
Racial/ethnic information for the district is as following percentages: 52.44% White, 35.55%
Black, 5.37% Hispanic, <=5% Asian, and <5% Multi-Racial.
School one is located in North Mississippi. This school includes only grades 3-5 and has
a total student population of 1,049. Demographic data from the Mississippi Department of
Education (2017) indicate that 72% of the students in this school receive free and reduced-cost
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lunch. Percentages of male and female students are 49.11% female students and 50.89% male.
Racial/Ethnic information for the participants’ school is 62.89% Black, 23.62% White, 9.18%
Hispanic, <5% Asian, and <5% Multi-Racial. The racial/ethnic information from the school one
sample included 24.1% White, 63.3% Black, 9.7% Hispanic, and 2.5% Other (including Asian
and Multi-Racial).
Participants from school two were from another school district in North Mississippi. The
school district has a total of 2,846 students. This district has 699 students in grades 3rd-5th grade
(3rd grade=211, 4th Grade=268, 5th= 211.) Sixty-three percent of students in this school receive
free and reduced lunch. Percentages of male and female students are 50.64% and 49.36%,
respectively. Racial/ethnic data for school two are 72.53% White, 22.89% Black, <=5%
Hispanic, and <=Other. The sample from school two had the following racial/ethnic
percentages: 70.1% White, 25.1% Black, 2.2% Hispanic, 2.4% Other.
Racial/ethnic samples from each school were similar to the overall school percentages for
each school. The researcher combined participant data from both schools in the sample and the
Racial/Ethnic data included the following percentages: 51.8% White, 40.3% Black, 5.2%
Hispanic, and 2.5% Other. (See Table 1 for descriptive demographic information).
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Table 1.
Participant Demographics for All Students (n=595)
Measure
School
School One
School Two
Grade
3rd
4th
5th
Learning Disability Status
No Learning Disability
Learning Disability
Type of LD
Reading
Math
Writing
Multiple Areas
Race/Ethnicity
White
Black
Hispanic
Other
Not Provided

n

%

237
358

39.8
60.2

198
192
205

33.3
32.3
34.5

539
56

90.6
9.4

8
3
0
45

14.3
5.4
0
80.3

308
240
31
15
1

51.8
40.3
5.2
2.5
.2

Data Collection and Analyses
Data collection. The researcher obtained Institutional Review Board (IRB) approval
through the university’s procedure for research. District permissions were received through the
school principals’ approval and district administration staff. District reading specialists from
both schools assisted with data collection.
The researcher met with District reading specialists at both districts and discussed the
project and training on how to administer the CBM prompt. The researcher also discussed the
process of de-identification of student names or other identifying information with the reading
specialists. The reading specialists at each school district determined a specific numerical code
to identify students so that no names were provided to the researcher. The reading specialists
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provided training to the teachers that were interested in participating in the study. The reading
specialists provided the teachers with the study consent form (Appendix B), CBM administration
instructions (Appendix C), and the CBM writing prompt (Appendix D). The reading specialists
provided supervision regarding the collection of CBM writing data.
The teachers administered the CBM writing prompt toward the end of the school year to
match the time period during which the state assessment was conducted. Teachers administered
the CBM prompt during their daily scheduled writing time. Teachers that participated in the
study collected a 3-minute writing sample (writing CBM measures) from all students in their
classroom. Students were provided with 1 minute of planning time before writing.
The writing CBM prompt was “One day I found a huge package at my front door and…”
The researcher selected this writing prompt because it was a multi-grade level writing CBM
probe provided by Aimsweb, a norm-referenced writing CBM measure. At the elementary level,
there has not been much difference in student performance on expository and narrative prompts,
but many researchers use expository writing prompts since CCSS focuses more on informational
texts (Lembke et al., 2003; Weissenburger & Espin, 2005). For this study, a narrative prompt
was used in order to control for differences in student background knowledge that might impact
an expository writing student response.
On the individual writing CBM prompt (Appendix D), reading specialists indicated a
student identification number, whether the student had a learning disability or did not have a
learning disability, and the racial/ethnic information of the student. Additionally, the reading
specialists provided the area(s) in which the student had a learning disability. Students with
learning disabilities were identified as having a learning disability in either one area (either
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reading, math, or writing), or multiple areas (i.e., reading and writing, reading and math, writing
and math, or reading, math, and writing).
Data analyses. The researcher assessed students’ writing with the following CBM
measures: TWW, WSC, CWS, and CWS-ICWS. A description of writing CBM measures and
MAP writing performance scores are as follows:
Correct word sequence (CWS). The correct word sequence measure was developed by
Videen et al., (1982). The CWS measures two adjacent words that are grammatically,
syntactically, and orthographically correct. A number of researchers (Espin et al., 2000; Espin et
al., 1999; Tindal, Gerald, Parker, 1989) indicated that CWS has a better predictive relationship
with state assessments and other standardized assessments than TWW and WSC. At the same
time, the CWS measure is the most difficult to evaluate in comparison to the other measures
because it examines a number of variables such as spelling, capitalization, punctuation, syntax,
semantics, and story titles and endings (McMaster & Campbell, 2008). In order for two words to
be considered a correct word sequence, all of the features (spelling, capitalization, punctuation,
syntax, semantics, and story titles and endings) must be correct. The score for CWS is the total
number of correct word sequences in the timed writing CBM. (See Appendix A for a CWS
scoring sample.)
Total words written (TWW). Total words written indicates the total number of words
written during the CBM measures time frame regardless of errors in spelling or context (Hosp et
al., 2016). Previous research indicated that this was a reliable measure to differentiate between
students who were at-risk or were receiving special education services (Deno et al., 1980; Shinn
et al., 1982). However, Romig et al. (2016) suggest that TWW alone may not be a valid
indicator beyond early grades (K-2). (See Appendix A for TWW scoring example).
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Words spelled correctly (WSC). Words spelled correctly is the total number of words
spelled correctly regardless of context (Hosp et al., 2016). Previous research (Deno et al., 1982;
Fuchs, Fuchs, Hamlett, & Allinder, 1991) indicated that this measure correlated moderately with
a standardized measure of writing (TOWL) (Hamill & Larsen, 1978). Fuchs and Marston (2011)
also indicated that there is a relationship with spelling and its prediction of overall writing ability
as measured by analytic scoring. Weissenburger and Espin (2005), in an evaluation of writing
CBM studies, concluded that WSC was a standard measure used by researchers on writing CBM
measures. (See Appendix A for WSC scoring sample.)
Correct Word Sequence versus Incorrect Word Sequence (CWS-ICWS). Correct word
sequence versus incorrect word sequence is a variable introduced by Lembke et al. (2003).
McMaster et al. (2007) and Romig et al. (2016) indicated that this variable, as well as CWS, has
the greatest predictive ability in relation to standardized state assessment at the elementary level.
This variable involves calculation of the analysis of the percentage of correct word sequences
minus the incorrect word sequences. (See Appendix A for scoring example).
Mississippi Assessment Program (MAP). The development of MAP was based on CCSS
in 2015, and revised based on the Mississippi College and Career Readiness Standards in 2016
(Mississippi Department of Education, 2016b). The MAP is administered to all students in the
state of Mississippi in grades 3rd through 8th in English Language Arts (ELA) and Math. At the
high school level, students take the MAP in Algebra I and the MAP English II. The typical
administration format of MAP is on a computer, but a paper and pencil option is available for
students who need accommodations. Accommodations that can be provided on the MAP include
extended time, items read aloud except the reading passages, and paper and pencil tests.
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English Language Arts (ELA) is one area of the MAP assessment. The MAP ELA
focuses on the following strands: Reading Literature, Reading Information Text, Language, and
Writing (Mississippi Department of Education, 2015a). The MAP ELA includes closed-ended
items, open-ended items, and a performance task. Writing is the only performance task scored
on a rubric.
The Mississippi Department of Education (2015b) provided the following information
regarding the MAP Writing rubric: The MAP writing performance task may be persuasive
writing, expository writing, or narrative writing. The following scales are included on the MAP
Writing scoring rubric: Development of Ideas (score ranges from 0-4), Writing Organization
(score ranges from 0-4), Language Conventions of Grammar and Usage (score ranges from 0-2),
and Language Conventions of Mechanics (score ranges from 0-2). Trained examiners at the
state level score the writing samples. All areas on the rubric are combined to generate an overall
performance score. The total possible points on the MAP writing performance rubric is 12. The
overall performance score ranges are as follows: Advanced (Score of 12), Proficient (Score of 911), Basic (Score 5-8), Minimal (Score of 1-4), and 0. There are exceptions when a writing
score cannot be calculated. These include: A= No response, B= Response is unintelligible or
undecipherable, C= Response not in English, D= Off-topic, E= Refusal to respond, F= Don’t
understand/know (Mississippi Department of Education, 2015b).
Predictive validity measures. Studies examining the predictive validity of the writing
CBM measures (Fuchs, Fuchs, Hamlett, & Walz, 1993; McMaster et al., 2011) focused on stage
1 levels of measurement research (Fuchs, 2004), which involve determining reliability and
validity of variables. Several studies (Deno et al., 1982, 1980; McMaster & Espin, 2007; Shinn
et al., 1982) used the TOWL as a measure upon which to base concurrent validity values.
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Several additional studies (Mercer et al., 2012; Weissenburger & Espin, 2005) used state
assessments for concurrent validity. Also, several studies examined writing CBM measures
based on their predictive validity in relation to student performance on the state assessments
(McMaster & Campbell, 2008; Parker, McMaster, Medhanie, & Silberglitt, 2011).
This study analyzed the predictive validity of the CBM writing measures as they related
to the MAP writing assessment measures. The independent variables on the writing CBM
measures (TWW, WSC, CWS, CWS-ICWS) and dependent variable of MAP writing
performance were analyzed and entered into Statistical Package for the Social Sciences (SPSS).
Correlations with CBM measures (TWW, WSC, CWS, CWS-ICWS) and MAP overall writing
score were calculated for all students in the sample, students with learning disabilities, and
students without learning disabilities. Multiple regression models were generated based on CBM
measures and MAP overall writing score to examine the predictive nature of the variables.
Interrater reliability
This study included a measure of interrater reliability between raters (primary researcher
and another graduate student) on the writing CBM measures. Gansle et al. (2002, 2006) noted
that trained raters had higher interrater reliability in comparison to those who received no formal
scoring training. The researcher provided four hours of training to a graduate student based on
the scoring procedures provided by Hosp et al. (2016). The graduate student scored 30%
(n=179) of the samples and interrater reliability was calculated by comparing the student ratings
to the primary researcher’s ratings on CBM measures. Interrater reliability was 98% for TWW,
99% for WSC, 98% for CWS, and 98% for IWCS.
During the scoring process, if the graduate student had specific questions with scoring
items, the graduate student flagged the items and met with the researcher to discuss scoring. The
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primary researcher and the graduate student scorer would review the writing sample and the
scoring rules together and then come to consensus regarding the scoring.

38

CHAPTER 4
RESULTS
To address the research questions, correlation and multiple regression analyses were
conducted with writing CBM variables and the MAP overall writing score. Correlation matrixes
were developed to examine the relationship between CBM writing measures and MAP overall
writing performance scores and to determine potential differences between students with
learning disabilities and those without learning disabilities, and all students included in the study.
Based on multiple regression analysis, three models were developed to explain the effect of the
writing CBM measures (TWW, WSC, CWS, CWS-ICWS) on MAP writing assessment
performance. Model 1 analyzed the predictive validity of CBM measures with the MAP writing
assessment performance for all students in the study. Model 2 analyzed the predictive validity of
CBM measures with the MAP writing assessment performance for students with learning
disabilities. Model 3 analyzed the predictive validity of CBM measures with the MAP writing
assessment performance for students without learning disabilities.
Question 1: What is the association between CBM writing measures and MAP writing
outcomes measures?
A correlation matrix (Table 2) presents the relationships or associations among the CBM
writing measures (TWW, WSC, CWS, CWS-ICWS) and the MAP overall outcome measures for
all students in the sample. Strong correlations (r > .70) were calculated for the following pairs of
writing CBM variables: TWW and WSC (r = .983), TWW and CWS (r= .910), WSC and CWS
(r = .946). Weak correlations (r < .30) existed between the MAP writing overall score and the
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following CBM variables: TWW (r = .224), WSC (r = .265), and ICWS (r = -2.61). In
comparison to the other writing CBM variables, CWS indicated the strongest relationship (r =
.359) to the MAP overall writing score. All of the correlations in Table 2 were considered
statistically significant (p< .01) with the exception of the correlation between CWS and ICWS (p
= .478).
Table 2.
Correlation Matrix for Key Variables for All Students (n=595)
Variable
1
2
3
1. TWW
.983**
.910**
2. WSC
.946**
3. CWS
4. ICWS
5. MAP
Writing
Overall Score
M
40.08 37.35
34.42
SD
17.07 16.56
17.19
Range
1-98
1-97
0-108
* p < .05 (two-tailed). ** p < .01 (two-tailed).

4
.396**
.271**
.003
-

9.42
7.55
0-42

5
.224**
.265**
.359**
-.261**
5.48
2.54
0-12

Question 2: Are the associations between writing skills as measured by TWW, WSC, CWS,
and CWS-ICWS and MAP outcomes similar between general education students and
students with a learning disability?
To address research question 2, two additional correlation matrixes were generated
(Table 3 and Table 4). Table 3 included all students identified as having a learning disability.
Table 4 included all students identified as not having a learning disability. These correlation
matrixes will be compared to the correlation matrix for all students in the study (Table 2).
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Table 3.
Correlation Matrix for Key Variables for Students With Learning Disabilities (n=56)
Variable
1
2
3
1. TWW
.970**
.863**
2. WSC
.903**
3. CWS
4. ICWS
5. MAP
Writing
Overall Score
M
30.46 26.96
21.21
SD
15.79 14.96
12.01
Range
2-68
2-59
1-54
* p < .05 (two-tailed). ** p < .01 (two-tailed).

4
.717**
. 598**
.281*
-

5
.101
.092
.123
.037
-

12.09
8.89
0-38

3.45
2.32
0-8

Table 4.
Correlation Matrix for Key Variables for Students Without Learning Disabilities (n=539)
Variable
1
2
3
1. TWW
.984**
.913**
2. WSC
.949**
3. CWS
4. ICWS
5. MAP
Writing
Overall Score
M
41.08 38.43
35.79
SD
16.90 16.36
17.07
Range
1-98
1-97
0-108
* p < .05 (two-tailed). ** p < .01 (two-tailed).

4
.394**
.270**
.011
-

9.14
7.35
0-42

5
.194**
.236**
.329**
-.274**
5.69
2.47
0-12

Correlations for students with disabilities were different from correlations for all students
in the study. Weak correlations were present for students with learning disabilities’ writing
CBM scores and the MAP overall writing score (TWW: r = .101; WSC: r = .092; CWS: r =
.123; ICWS: r = .037). Correlations ranged from r = .037 (ICWS) to r = .101 (TWW). None of
the correlations with MAP overall writing scores were statically significant. Similar to all
students in the study, strong correlations were present with the following variables: TWW and
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WSC (r = .970), TWW and CWS (r = .863), and WSC and CWS (r = .903). In contrast to low
correlations for all students in the study, moderate correlations were indicated with the variables
of TWW and ICWS (r = .717) and WSC and ICWS (r = .598).
Correlations for students without learning disabilities and their CBM writing scores and
the MAP overall writing score indicated statistically significant results (p < .05) among all
variables except for CWS and ICWS (r = .011). Similar to students with learning disabilities
and all students in the study, the following variables had strong correlations: TWW and WSC (r
= .984), TWW and CWS (r = .913), and WSC and CWS (r = .949). Weak correlations were also
present for the CBM writing measures and MAP overall score ranging from r =.194 (TWW) to r
= .329 (CWS).
Table 5.
Results of t-tests and Descriptive Statistics for CBM Variables and MAP Overall Writing Score
Variables
TWW
WSC
CWS

Students with LD
M
SD
30.46
15.79
26.96
14.96
21.21
12.01

ICWS

12.09

8.89

9.14

7.35

.881, 5.019

2.801*

593

3.45

2.32

5.69

2.47

-2.926, -1.569

-6.508*

590

MAP Overall
Writing Score

n=56

Students without LD
M
SD
41.08
16.90
38.43
16.36
35.79
17.07

95% CI for Mean
Difference
-15.248, -5.983
-15.938, -6.986
-19.170, -9.978

t
-4.500*
-5.029*
-6.228*

df
593
593
593

n= 539

Note: * p <.01
Overall, correlations between students without disabilities and all students were similar in
comparison to each other. The correlations for students with disabilities were different from
students without learning disabilities. There was a significant difference between the means and
standard deviations of CBM writing measures and MAP writing overall scores for students
without learning disabilities versus students with learning disabilities (Table 5). The correlations
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between MAP writing overall score and writing CBM measures were stronger for students
without learning disabilities than for students with learning disabilities.
Question 3: Which CBM writing measures best predict the MAP writing outcomes?
To address research question 3, the researcher calculated prediction models for MAP
writing overall scores using multiple regression analysis. Three models were generated. The
first model focused on all students’ writing CBM measures and MAP overall score. The second
model calculated the predictive validity of students’ writing CBM measures and MAP overall
score for students with learning disabilities. The third model determined the predictive validity
of writing CBM measures and MAP overall score for students without learning disabilities.
Prior to generating multiple regression analyses models, scatterplots of the dependent
variable (MAP writing performance scores) and the independent variables (TWW, WSC, CWS,
ICWS) were examined for any irregularities in the data. In addition, histograms of the dependent
variable and independent variables were examined. The scatterplots and histograms showed the
data were normally distributed.
Additionally, the correlation matrixes were examined to check for potential
multicollinearity. If one of the predictor independent variables is highly correlated with another
predictor independent variable, multicollinearity may exist. Multicollinearity was indicated by
high correlations of the variables of TWW and WSC with each other. One way to deal with
multicollinearity is to omit specific predictor variables that are highly correlated with each other
and then perform a multiple regression analysis. The variables of TWW and WSC were omitted
from the multiple regression analysis in order to prevent the effects of multicollinearity.
Model 1. A multiple regression analysis was run to predict MAP overall writing score
from CWS and ICWS for all students in the sample regardless of whether they had a learning
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disability or not. The multiple regression model statistically significantly predicted MAP overall
writing score, F(2, 589) = 72.44, p <.001, adj. R2 = .195. The two variables (CWS and ICWS)
added significantly to the prediction, p < .001. The variable CWS regression coefficient (β=
.360) was larger than the regression coefficient of ICWS (β= -.261). Table 6 shows the
regression coefficients and standard errors for Model One.
Table 6.
Multiple regression analysis (MRA) Writing CBM Measures as Predictors of MAP Overall
Writing Score for All Students
Predictor
B
SE B
β
Intercept
4.483
.240
CWS
.053
.005
.360**
ICWS
-.089
.013
-.261**
Note. n = 595. ** p < .01; B = unstandardized regression coefficient; SE B = Standard error of
the coefficient; β = standardized coefficient
Fit for model R2 = .197, Adjusted R2 = .195, F (2, 589) = 72.44, p < .001.
Model 2. To determine the predictive validity of CWS and ICWS for students with
learning disabilities for the MAP overall writing score, a multiple regression analysis was run.
The model did not significantly predict MAP writing overall score, F(2, 53) = .404, p = .670, adj.
R2 = .022. Neither CWS nor ICWS indicated statistical significance for students with learning
disabilities. Table 7 shows the regression coefficients and standard errors for Model Two.
Table 7.
Multiple regression analysis (MRA) Writing CBM Measures as Predictors of MAP Overall
Writing Score for Students with Learning Disabilities
Predictor
B
SE B
β
Intercept
2.939
.701
CWS
.024
.027
.122
ICWS
.001
.037
.003
Note. n = 56. ** p < .01; B = unstandardized regression coefficient; SE B = Standard error of
the coefficient; β = standardized coefficient
Fit for model R2 = .015, Adjusted R2 = -.022, F(2, 53) = .404, p =.670.
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Model 3. To examine the predictive validity of CWS and ICWS for students without
learning disabilities on MAP overall writing score, a multiple regression analysis was run. The
model statistically significantly predicted MAP overall writing score, F(2, 533) = 60.57, p <.001,
adj. R2 = .182. The variables of CWS and ICWS added significantly to the prediction (p < .001).
The regression coefficients were similar to the regression correlations for all students in the
study. The regression coefficients were .332 (CWS) and -.277 (ICWS). Table 8 shows the
regression coefficients and standard errors for Model Three.
Table 8.
Multiple regression analysis (MRA) Writing CBM Measures as Predictors of MAP Overall
Writing Score for Students without Learning Disabilities
Predictor
B
SE B
β
Intercept
4.830
.254
CWS
.048
.006
.332**
ICWS
-.094
.013
-.277**
Note. n = 539. ** p < .01; B = unstandardized regression coefficient; SE B = Standard error of
the coefficient; β = standardized coefficient
Fit for model R2 = .185, Adjusted R2 = .182, F(2, 533) = 60.57, p < .001.
Table 9.
Descriptive Statistics for MAP Writing Scores and MAP ELA Scores
Variables
MAP Writing Overall Scores

Students with LD
M
SD
3.45
2.32

MAP ELA Overall Scores

2.05

.862
n=56

Students without LD
M
SD
5.69
2.47
3.14

.965

n= 539

After conducting correlation analyses with four CBM variables and developing three
models with multiple regression to predict MAP writing overall scores, additional multiple
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regression were conducted to predict MAP writing overall scores based on MAP ELA scores.
Table 9 presents descriptive statistics for MAP writing scores and MAP ELA scores.
Table 10 and Table 11 present multiple regressions with MAP writing scores and MAP
ELA scores for all students and students with learning disabilities.
Table 10.
Writing CBM Measures as Predictors of MAP Overall Writing Score with MAP ELA Scores for
All Students

Variables
Intercept
CWS
ICWS

B
.867
.025
-.044

SE B
.306
.005
.011

β
.172**
-.130**

ELA Overall Score

1.370

.087

.539**

Note. n = 595. ** p < .01; B = unstandardized regression coefficient; SE B = Standard error of
the coefficient; β = standardized coefficient
Fit for model R2 = .435, Adjusted R2 = .432, F(3, 588) = 150.871, p < .001.
Table 11.
Writing CBM Measures as Predictors of MAP Overall Writing Score with MAP ELA Scores for
Students with LD

Variables
Intercept
CWS
ICWS
ELA Overall Score

B
.253
.009
.010

SE B
.862
.024
.032

1.400

.320

β
.047
.040
.520**

Note. n = 56. ** p < .01; B = unstandardized regression coefficient; SE B = Standard error of
the coefficient; β = standardized coefficient
Fit for model R2 = .280, Adjusted R2 = .238, F(3, 52) = 6.742, p < .001.
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CHAPTER 5
DISCUSSION
This study examined the predictive validity of writing CBM measures for MAP overall
writing scores to identify whether CBM measures could predict students’ performance on the
MAP writing assessment at the upper elementary level. The predictive validity of writing CBM
measures to MAP overall scores was calculated for all students in the study, and separately for
the students with learning disabilities, and students without learning disabilities. The regression
analyses indicated that writing CBM variables were not a significant predictor for students with
learning disabilities (p = .670, adj. R2 = .022). In contrast to students with learning disabilities,
writing CBM variables of CWS and ICWS were significant predictors for students without
learning disabilities (p <.001, adj. R2 = .182) and for all students in the study (p < .001, adj. R2 =
.195). For students without learning disabilities, the variables of CWS and ICWS explained
18.2% of the variance in the MAP overall score, with CWS (β = .332, p < .001) having a
stronger impact on the prediction in comparison to ICWS (β = -.277, p < .001). For all students
in the study, the variables of CWS and ICWS explained 19.5% of the variance in the MAP
overall writing score, with CWS also being the stronger variable (β = .360, p < .001) in
comparison to ICWS (β = -.261, p < .001).
Further examination of the relationships among writing CBM variables to the MAP
overall score included significant correlations (r < .30; p < .01) for students without learning
disabilities and for all students in the study. The higher correlations (r > .30) were present for
CWS and the MAP overall score. The Pearson coefficient was r =.359 (for all students) and r=
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.329 (for students without learning disabilities). These values were similar to those of Parker,
Tindal, and Hasbrouck (1991), who reported that CWS and WSC had higher correlations to a
standardized writing measure than the other CBM variables in their study.
Significant correlations were not present for students with learning disabilities for writing
CBM measures and the MAP overall writing score (p > .05). This may indicate that CWS is a
stronger predictor of MAP overall writing scores in comparison to other writing CBM measures
but only for students without learning disabilities.
The CBM measures of TWW and CWS were highly correlated with each other (r > .90)
for all students in the study, for students with learning disabilities and students without learning
disabilities. Other studies noted high correlations among CBM writing variables (Amato &
Watkins, 2009; Gansle et al., 2002; Gansle et al., 2006). This strong association may be an
indicator of multicollinearity. Multicollinearity may be present when certain predictor variables
highly correlate with each other (Creswell, 2015). Multicollinearity was a concern with the
variables of TWW, WSC and CWS. The correlations of variables (TWW and WSC) to the
overall MAP writing score were low (range of .092 to .265), but these were removed from the
regression analyses due to multicollinearity concerns.
Romig et al. (2016) completed a meta-analysis using writing CBM measures and noted
that TWW had limited predictive value to other writing measures in comparison to initial studies
by Deno (1985), which indicated that TWW had modest predictive validity. The current study
also indicated that TWW was not a significant predictor of MAP overall writing score in
comparison to the other variables. Correlations of TWW and MAP overall score were
significant (p < .01) for all students in the study (r = .224) and students without learning
disabilities (r = .194), but not significant for students with learning disabilities (r = .101).
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Other studies have researched the relationship of writing CBM variables and state
assessment tools. Gansle, Noell, VanDerHeyden, Naquin, and Slider (2002) examined the
relationship of CBM variables including TWW, WSC, and CWS using a story prompt for third
and fourth graders in Louisiana. Two standardized assessment measures were used. The
Louisiana Educational Assessment Program (LEAP) and the Iowa Tests of Basic Skills (ITBS).
Similar to the present study, Gansle et al. (2002) found that Correct Word Sequence (CWS) had
the strongest relationship to both the LEAP and ITBS. For the LEAP, WSC (p = .005) and the
number of verbs (p = .001) were also statistically significant. For the ITBS, the strongest
correlations were correct punctuation marks (r = .36) and correct word sequence (r = .36).
Weissenburger and Espin (2005) explored the relationship of writing CBM variables,
including TWW, CWS, and ICWS to the Wisconsin state assessment, Wisconsin Knowledge and
Concepts Examinations (WKCE) at the 4th, 8th, and 10th grade levels. Students were given a
narrative writing prompt and writing was completed at the 3, 5, and 10-minute mark. The
strongest correlations were at the 4th grade level in particular with the variables of CWS and
ICWS at the 3-minute sample. Strong correlations were also seen at the 4th grade level at the 5minute and 10-minute writing marks. A number of correlations at the 8th grade level were
significant such as CWS and ICWS but none were significant at the 10th grade level. The results
of this study and the current study may indicate that writing CBM variables related to CWS and
ICWS could be considered better predictors of writing achievement on state assessments for
elementary students, but not necessarily for secondary level students.
Research regarding writing CBM variables and other writing achievement measures such
as the TOWL-3 have indicated relationships between the variables of CWS and ICWS (Amato
and Watkins, 2009; Campbell et al., 2013; Cheng & Rose, 2009; McMaster et al., 2009; Parker et
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al., 1991). Early research (Parker et al., 1991; Tindal & Parker, 1989) indicated stronger
relationships between writing CBM variables and standardized achievement tests (TOWL-3)
than later studies conducted by Amato and Watkins (2009) and McMaster and Campbell (2008).
Moderator or mediator variables could be present in the current study that could have
impacted results. Creswell (2015) defines a moderator variable as a variable that impacts the
prediction of the dependent variable. In other words, a mediator variable might influence the
dependent variable (Creswell, 2015). A potential moderator variable in this study could be
students’ reading levels. Berninger et al. (2002) suggest that the reading level directly impacts
students’ written composition, fluency, and quality. The MAP writing assessment uses a textdependent essay as its measurement tool. Text-dependent essays require the student to read texts
and write a response based on the text (Behizadeh & Pang, 2016). A critique of text-dependent
essays is that the writing produced is more a measure of reading rather than writing (Behizadeh
& Pang, 2016).
Additional analyses were run to explore the relationship of the MAP overall ELA score
that includes reading measure with writing CBM measures on MAP overall writing score. The
MAP overall ELA score was a stronger predictor for both students with learning disabilities and
all students in the study. Twenty-eight percent of the variance in the MAP overall writing score
for students with learning disabilities was explained by including the MAP ELA score and
writing CBM measures (CWS and ICWS). Forty-three percent of the variance in the MAP
overall writing score for all students in the study was explained by including the MAP ELA
score and writing CBM measures (CWS and ICWS). This may indicate that the MAP overall
ELA score is a better predictor of MAP writing overall performance than the writing CBM
measures alone.
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Regression analyses in this study had different prediction outcomes for students with
learning disabilities versus students without learning disabilities. The regression analysis for
model two indicated that writing CBM scores (CWS and ICWS) explained less than 1.5% of the
variance in MAP overall writing score for students with learning disabilities. CBM variables
(CWS and ICWS) were more predictive for MAP overall writing score for students without
learning disabilities than for students with learning disabilities. Writing CBM measures
explained 19.7% of the variance in MAP overall writing score for all students and 18.5% of the
variance of MAP overall writing score for students without learning disabilities. Writing CBM
measures alone were not a significant predictor of MAP writing overall score for students with
learning disabilities.
In this study, the means and standard deviations of students with learning disabilities for
the variables of TWW, WSC, CWS, ICWS, and MAP overall score were statistically different
than the means and standard deviations for students without disabilities. Independent-samples ttests were run to determine if there were differences in the writing CBM variables and the MAP
overall writing scores for students with and without learning disabilities. Independent-samples ttests indicated that the students with and without learning disabilities were significantly different
from each other on all of the CBM variables (p < .01). There was also significant difference
between the means and standard deviations of students with and without disabilities for the MAP
overall writing score (p < .01). Although the two samples (students with LD vs. students without
LD) were different, students with learning disabilities can have varied cognitive characteristics.
Students with learning disabilities are frequently described as a heterogeneous group
(Graham, Collins, & Rigby-Wills, 2016; Kavale & Forness, 2000; Rouse & Graham, 2016). The
Individuals with Disabilities Education Improvement Act (IDEIA) (US Department of
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Education, 2004) defines that a student has a learning disability when they do not meet standards
for their age or grade level in one or more areas but, at the same time, do not meet the criteria for
an intellectual disability, emotional disturbance, a vision, hearing or physical disability, and this
difference in achievement is not due to environmental factors such as lack of instruction, SES, or
Limited English Proficiency. The areas in which a student can qualify for a learning disability
include oral expression, listening comprehension, written expression, basic reading skills,
reading fluency skills, reading comprehension, mathematics calculation and mathematics
problem-solving (US Department of Education, 2004). It is possible for a student to have a
disability in one area or multiple areas to be classified as having a “learning disability.” Each
student with a learning disability can be very different from another (Kavale & Forness, 2000).
It is possible that this difference among students with learning disabilities impacted the effect of
independent variables (CBM measures) on the MAP writing scores. In other words, considering
students with disabilities as a single, yet heterogeneous group, may not be appropriate.
Other characteristics of students with learning disabilities that could potentially impact
writing scores include potential difficulties with spelling, handwriting, and typing (Graham,
Hebert, Paige Sandbank, & Harris, 2014; Graham, Fishman, Reid, & Hebert, 2016), difficulty
with memory (Gillespie & Graham, 2014), may avoid writing, may have difficulty completing
writing tasks, and have negative responses to writing (Graham, Harris, Bartlett, Popadopoulou,
& Santoro, 2016). Some students with learning disabilities also have ADHD and attention and
cognitive tasks involved in writing can be difficult (Graham, Fishman, Reid, & Hebert, 2016).
Any of these factors: motivation to write, attention and focus level, memory, handwriting,
typing, and spelling could have impacted the possible overall MAP writing score, leading to a
high amount of variation among the scores of students with disabilities.
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Research regarding instructional interventions for students with learning disabilities
include strategy instruction, dictation, goal setting and process writing (Gillespie & Graham,
2014; Rouse & Graham, 2016). Students with learning disabilities typically struggle with
transcription of ideas, planning, and generating written content (Rouse & Graham, 2016). Baker,
Gersten, and Graham (2003) indicated that explicit writing instruction had a significant effect on
writing growth for students with learning disabilities. It is not known what intervention
strategies for students with learning disabilities in this study were used with students in the
classroom.
Implications
States’ adoption of CCSS and new large-scale assessments put writing and writing
assessment in the national spotlight (Behizadeh & Pang, 2016). Graham, Hebert, and Harris
(2011) suggest that the assessment of writing and providing feedback to teachers and students
can help improve student writing, but educators struggle to find time-effective and low-cost
options to assess writing. CBM tools were created to measure student progress monitoring over
time (Deno, 1989; Marston, 1989). Yet, writing CBM measures have not been used by the
majority of educators, possibly due to mixed results about writing CBM measures’ reliability and
validity (McMaster & Espin, 2007; Romig et al., 2016). The need for reliable and valid data on
writing assessments that might predict large-scale assessments led to this study.
The initial development of writing CBM was to be a tool to show progress over time
(Deno et al., 1980; Lembke et al., 2003). While the literature discusses CBM measures as a
writing progress monitoring tool, there are limited studies that explore this possibility (Gansle &
Noell, 2010; Saddler & Asaro-Saddler, 2013). Aimsweb (AIMSweb, 2012), a commercially
available writing CBM tool, has developed rate of improvement for measures such as TWW,
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WSC, and CWS for grades first to eighth, but other variables and grades remain unreported.
Based on the AIMSweb (2012), projected rate of improvement for the variables of TWW, WSC,
and CWS, pattern of growth showed consistent growth in the fall and winter with a lower rate of
growth in the spring. Nonetheless, the writing CBM measures could be used for progress
monitoring (Saddler & Asaro-Saddler, 2013).
Writing CBM measures provide a direct and objective assessment of writing. Teachers’
interrater reliability measures tend to be high on writing CBM measures because the variables
are clearly defined and easily calculated (Cheng & Rose, 2009). Although classroom teachers
use various rubrics, not all of them have been evaluated for validity and reliability or show low
validity. For example, the Six Traits plus 1 rubric has been used by many teachers (Spandel,
2012): yet studies show that the predictive validity of Six Traits to other standardized
assessments, such as state assessments, and writing standardized achievement tests is not
significant (Gansle, VanDerHeyden, Noell, Resetar, & Williams, 2006). CBM writing measures
provide an assessment tool for writing that is quick, easy, and free to administer (Shapiro, 2012).
Limitations
One of the limitations of this study is a relatively small sample of students with learning
disabilities. Also, the sample of students with a specific learning disability in this study have a
disability in more than one area (e.g., reading and math, reading and writing, reading, math, and
writing). The number of students with learning disabilities in this study was based on the
number of students with learning disabilities that were identified by the two school districts. All
of the identified students with learning disabilities were included in this study. It is possible
there are other students who may have a learning disability not yet identified as having a learning
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disability, especially at the third grade level, but were included in the sample. Only eight
students in the study were reported as having a learning disability in reading alone.
The findings of the study should not be assumed to be generalizable beyond the two
schools situated in northern Mississippi. Additionally, the instructional differences between the
two schools in terms of their writing instructional practices have not been examined. It is
possible that students may have received differing levels of writing instruction depending on
their classroom teacher or school.
Considering multiple grade levels used in this study, it is possible there could be different
prediction rates for each grade level. Individual grade analysis might have yielded different
results. For example, Gansle et al. (2006) indicated different prediction rates of writing CBM
variables for the various elementary grade levels. It is possible that certain CBM variables may
be more predictive at certain grade levels in comparison to other grade levels.
This study included the CBM writing variables of TWW, WSC, CWS, and ICWS. There
are other CBM writing variables that other researchers have used such as number of correct
punctuation marks, correct capitalization, and length of sentences (McMaster & Campbell,
2008). It is possible that different predictive rates may have been calculated if other variables
were included in this study.
Another limitation is that a narrative prompt was used rather than an expository prompt.
Based on the current study, it is not clear what difference an expository writing prompt could
have on the prediction of MAP writing scores.
This study used 3-minute writing. Other studies used three-, five-, seven-, and tenminute writing (Espin et al., 2000, 2008;Weissenburger and Espin 2005). Most studies at the
elementary level had 3 or 7 minutes as time limits (Gansle et al., 2006; McMaster & Espin, 2007;
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Romig et al., 2016). Espin et al. (2000, 2008) indicated that a 10-minute writing sample
provided the most reliable and valid measure in their studies, especially at the eighth and tenth
grade levels. Three minutes was selected for the present study because most studies have used
three minutes for writing CBM at the elementary level and the researcher wanted to explore the
smallest increment of writing sample time that previous research supported. More time may be
needed to establish a valid and reliable assessment, especially for students with a learning
disability.
Future Research
Areas for future research include: examining a particular grade level individually (e.g.
examining students’ writing at third grade level and comparing to students’ writing at the fifth
grade level) and analyzing greater numbers of students with learning disabilities. It would be
beneficial to know the specific areas in which a student has a learning disability (ex: reading,
reading and writing) so that analyses could be conducted related to a specific disability area. For
example, analyzing CBM writing scores for students with learning disabilities in the area of
reading only and comparing the results to students with learning disability in reading and
writing, might be helpful to understand if there are different results based on learning disability
type.
Other recommendations for future research include examining subareas of the MAP
reading assessment and the relationship to MAP writing scores. The MAP reading assessment
includes three subareas: Reading Informational Texts, Reading Literature, and Language. It
would be helpful to teachers to understand the relationships between MAP subareas of reading
and the subareas of writing in order to know which of the particular areas carries the most
predictive validity.
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A more in-depth analysis of the impact of reading at each grade level and CBM writing
measures on MAP writing outcomes could be potentially beneficial to future researchers. In
addition to grade-level differences, it would be helpful for researchers to understand the
relationship of writing CBM variables for students with other types of disabilities (Romig et al.,
2016), students designated as ELLs (McMaster & Espin, 2007; McMaster, Du, & Pétursdóttir,
2009), and students who speak in dialects such as African American Vernacular English.
Another area of future research indicated by Fuchs (2004) and Fuchs and Marston (2011)
is exploring the use of writing CBM probes in the area of progress monitoring. Determining
slope and the rate of student growth over time with writing CBMs is an under-researched area.
The majority of the research has been done to determine reliability and validity of writing CBM
measures. It will be important to determine what types of growth are shown by grade level on
various CBM measures over time. Also, it would be beneficial to know if there is a point in the
school year (beginning, middle, or end of the year) in terms of writing development that might
better predict writing growth or later achievement.
In addition to time of CBM administration, it would be beneficial to know the impact of
analyzing longer writing samples. Espin et al. (2008) explored the impact of 3-, 5-, 7-, and 10minute limits on writing CBM samples for students at a secondary level. They found that longer
writing samples produced a stronger correlation to writing criterion variable. Future research
could explore this relationship at the elementary and middle school levels.
Conclusions
The writing CBM measures (CWS and ICWS) had statistically significant predictive
power for overall writing MAP scores for students without disabilities in grades 3 to 5. These
CBM measures were not a significant predictor for students with learning disabilities, potentially
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due to other factors that may impact the writing level for students with learning disabilities.
There is some evidence that the overall ELA MAP score might be a better predictor of students’
overall writing ability for students with learning disabilities. Additional research will need to be
completed to explore what other variables (including CBM variables) might be more predictive
of students’ writing abilities on standardized state assessments.
CBM writing measures are a free and brief measure of writing that demonstrates modest
predictive validity to the MAP overall writing score. This brief assessment might be a tool that
teachers could use to measure student writing growth over time at the elementary level. It could
potentially indicate elementary students at-risk for writing difficulties. In order to prevent
academic failure in writing, CBM writing measures could be a tool for teachers to assess and
monitor student writing progress.
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Example of Correct Word Sequences Scoring (CWS)
^She^is^coming^to^my^house^. = 7 correct word sequences
^She^is kming to muh hse.

= 2 correct word sequences

Example of Total Words Written Scoring (TWW)
She is coming to my house. = 6 words written
She is kming to muh hse.

=6 words written

Example of Words Spelled Correctly (WSC)
She is coming to my house.

= 6 words spelled correctly

She is (kming) to (muh) (hse). = 3 words spelled correctly

Incorrect Word Sequence (ICWS)
^She^is^coming^to^my^house^. = 7 correct word sequences
0 incorrect word sequences

^She^is kming to muh hse.

= 2 correct word sequences
5 incorrect word sequences
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Consent Form
Title: Elementary Writing Assessment: The Predictive Validity of Writing Curriculum-Based
Measurements
Investigator
Sara Platt, Ed.S.
Department of Teacher Education
303 Guyton Hall
University, MS 38677
The University of Mississippi
Email: saplatt@go.olemiss.edu
(662) 915-7123

Advisor
Svjetlana Curcic, Ph.D.
Department of Teacher Education
1918 Briar Ridge Road
Tupelo, MS 38801
The University of Mississippi-Tupelo
Email: scurcic@olemiss.edu
(662) 255-7704

INCLUDE THE FOLLOWING ONLY IF YOU ARE COLLECTING DATA EXCLUSIVELY FROM ADULTS
By checking this box I certify that I am 18 years of age or older.

Description
The purpose of this research study is to determine whether writing curriculum-based
measurements (CBM) could be used in instruction in writing to predict writing scores on the
Mississippi Assessment Program (MAP) writing performance task. Writing curriculum-based
measures will be based on the student generated writing samples that are completed in a time
frame of 3 minutes. The teachers will administer the writing prompt and collect students’ writing
samples. The researcher will score the writing samples from the third, fourth, and fifth grade
classrooms, while the district will collect data on the MAP writing assessment. The students will
be identified by a number and matched with the students’ written responses from the classrooms
for the purposes of conducting correlation and regression analyses.
Time Cost
The process of completing the writing sample will take approximately 4 minutes during regular
school hours. The students will write for three minutes and 30 seconds will be allowed for
planning. The researcher and the teachers will agree on the specific week to complete the writing
task.
Risks and Benefits
There are no known risks to students or staff. On the other hand, there might be some benefits
because teachers will be informed about the time efficient CBM writing assessment that has
validity and reliability. If writing CBM measures predict the outcomes on the MAP writing
performance, teachers will have a quick, easy to score, and free screening tool to help predict
students at-risk in the area of writing. In addition to screening, the CBM assessment might also
be used in progress monitoring.
Confidentiality
No identifiable information will be recorded. You will not be asked to provide student names to
the researcher. We will ask you to assign your students a specific numerical code. Your name
and your students’ names will not be available to the researcher. The researcher will only know
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the numerical code, grade level, and whether the student is identified with a learning disability or
not identified with a learning disability. All information about the district, school, students and
teachers will be anonymous and all data will be kept confidential.
Right to Withdraw
Your participation in this study is voluntary. If you choose to stop participation, you may do so
at any time. All you have to do is to let Ms. Sara Platt or Dr. Svjetlana Curcic know about your
withdrawing from the study. You can do this in person, by email, or by telephone (contact
information listed above).
IRB Approval
This study has been reviewed by The University of Mississippi’s Institutional Review Board
(IRB). If you have any questions, concerns, or require additional information, please contact the
researcher or the IRB at (662) 915-7482 or irb@olemiss.edu.
Statement of Consent
I have read and understand the above information. By providing the writing samples I consent to
participate in the study.
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3-Minute Writing Probe Teacher Directions:
Teacher Script:
“You are going to write a story. First, I will read a sentence, and then you will write a
story about what happens next. You will have 1 minute to think about what you will
write, and 3 minutes to write about your story. Remember to do your best work. If
you don’t know how to spell a word, you should guess. Are there any questions?
For the next minute think about “One day I found a huge package at my front door
and….”
After 30 seconds say: “You should be thinking about “One day I found a huge package at
my front door and….”
At the end of 1 minute say: “Now begin writing your story about-One day I found a huge
package at my front door and….”
Start timer for 3 minutes.
You can encourage the students to use the full 3 minutes to write, if necessary.
At the end of 3 minutes have the students stop and collect the sample.
At the bottom of the paper please complete the following:
Teacher Use only:
STUDENT #_________________________ (Student ID number)
Grade: 3____ 4____ 5_____ (Please check the student’s grade.)
LD: Y___ N____
Area: R____ M____ W____ Multi_____
(Does the student have a learning disability?) Y for Yes and N for No.
(Which area is the learning disability?)
R= Learning Disability in Reading M= Learning Disability in Math W= Learning Disability
in Writing Multi=Multiple areas of Learning Disabilities
R/E: A___ B____ C____ H____ O____
Racial/Ethnic Background
A= Asian
C= Caucasian
O= Other
B= Black
H= Hispanic
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Student #__________________________________

________________________________________________
One day I found a huge package at my front door and….

Teacher Use only: STUDENT #_________________________ Grade: 3____ 4____ 5_____
LD: Y___ N____ Area: R____ M____ W____ Multi_____
R/E: A___ B____ C____ H____ O____
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SERVICE

Professional Memberships
National Association of School Psychologists (NASP)
International Literacy Association (ILA)
Council for Exceptional Children (CEC)
University of Mississippi
Spring 2016
Elementary Education Search Committee Member
Spring 2016
Clinical Instructor Elementary Education Search Committee
Spring 2016
Committee Regarding School Psychometry Endorsement
Spring 2017
Clinical Assistant Professor in Elementary Education Search
Committee Member-UM Tupelo, MS Campus
Spring 2017
Clinical Assistant Professor in Elementary Education Search
Committee Member-UM DeSoto, MS Campus
GRANTS
May 2017. Elementary Writing Assessment: The Predictive Validity of Writing CurriculumBased Measurements. University of Mississippi Graduate Student Council.
Role: Principal Investigator. Funded: $1000
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January 2017. Collaborative Research: Critical Zone Response to Paleocene-Eocene
Paleoclimate Change in the Mississippi Embayment of the United States. National
Science Foundation, EAR-SGP.
Role: Collaborator - UDL Lesson Plan Design for Geoscience Lessons for
Students with Disabilities. Unfunded.
2011-2012. Multi-Tiered Systems of Support (MTSS) Materials for Math Remediation.
Eudora Schools Foundation. Co-Authors: Sara Platt, Janell Barnow,
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Role: Co-author and Facilitator. Funded: $1,200
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August 2016

Joan G. Smith Scholarship Award

March 2017

Phi Kappa Phi (National Honors Society)

March 2017

2nd Place Poster Presentation Award for Social Sciences and
Education
University of Mississippi Graduate Research Symposium
Travel Award

April 2017

Outstanding Doctor of Education Degree Student in Special
Education Award

University of Mississippi School of Education
April 2017

Kappa Delta Pi (Educational Honors Society)

April 2017

Joan G. Smith Scholarship Award
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